スーパー接合構造を持つ自己バイアスチャネルダイオードのデバイスシミュレーション by 對馬 広隆 et al.
スーパー接合構造を持つ自己バイアスチャネルダイ
オードのデバイスシミュレーション









Simulation of a Self-Biased Channel Diode with a Super-Junction Structure  
 
對馬 広隆* 工藤 嗣友** 菅原 文彦*** 
Hirotaka TSUSHIMA Tsugutomo KUDOH Fumihiko SUGAWARA 
 
Abstract:  In recent years, a self-biased channel diode with low power loss and thermal stability 
has been proposed. This diode has a trade-off relationship between the on-state voltage and the 
breakdown voltage, and thus, this problem needs to be resolved. In this paper, a super-junction structure 
is employed on a self-biased channel diode, and 2D device simulations are performed. The simulation 
results confirm that the breakdown voltage can be greatly improved without increasing the on-state 
voltage. The super-junction structure relaxes the electric field at the corners of the p-body junction，and 
therefore, the breakdown voltage improves by about two times, i.e., it becomes 140 V from 65 V. 
Therefore, the super-junction structure helps achieve high breakdown voltage without increasing the on-
state voltage of the self-biased channel diode. 
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した SBCD(b)を，図 2 に SBCD の等価回路を示
す。SBCD の特徴は，通常の DMOSFET（Double 
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ー領域 pplと n ベース領域 nbは，同じ不純物密度














































(a)DMOS型   (b) スーパー接合構造 
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